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It is also possible to distinguish quartz from tridymite and
cristobalite by immersing the powder in a liquid of specific gravity
2-40 (a mixture of bromoform and benzine being suitable), when
the quartz will sink to the bottom whilst the other minerals remain
suspended in the liquid.
The most satisfactory manner of discriminating between the
three forms of crystalline silica is by their refractive indices. In
the method, suggested by A. B. Dick and largely used by the author,
a little of the material to be examined is immersed in an oil having
a refractive index about the same as the sample, and the glass slip
containing it is placed on the stage of a microscope and is illuminated
by the use of a dark-ground illuminator, a yellow monochromatic
light being used. Fringes will then be seen round the fragments of
the sample, and if the liquid and the sample have the same refrac-
tive index, the fringes will have a deep ultramarine tint, whilst if
the liquid has a higher refractive index the fringes will be paler
and brighter or even white. If, however, the liquid has a lower
refractive index than the sample, red or orange fringes are produced,
these also becoming paler and brighter. Mercury-potassium iodide
solution is very satisfactory for use in this test. For a yellow
sodium light this solution should have a refractive index of 1 -477,
which is the refractive index of tridymite, so that cristobalite,
which has a refractive index of 1 -484, can readily be distinguished
in this liquid, the test being so delicate that, if the solution is
properly prepared, error is practically impossible.
Cellular Silica occurs in sands in the form of kieselguhr, tripoli,
and randanite (see pp. 96 and 165) and also as sponge spicules. In
most cases such cellular silica occurs as large beds, this form being
the predominating constituent. It seldom occurs as a minor
constituent of sand beds, though at Chipstead traces of siliceous
sponges do occur.
Although silica is the principal constituent of most sands, all
other minerals cannot be regarded as impurities, as, in some cases,
they have a very beneficial action on the sand and may even be the
principal constituent, silica being then regarded as an impurity.
The constituents of sands, apart from free silica, may be
classified as follows :
(a)  Silicates.                               (I) Chromium compounds.
(b)  Alumino-silicates.                (m) Tin compounds.
(c)   Iron compounds.                  (n) Zirconium compounds.
(d)   Calcium compounds.            (o)  Manganese compounds.
(e)   Barium compounds.            (p)  Phosphorus compounds
(/)  Aluminium compounds.       (q)   Metallic elements.
(g) Strontium compounds.         (r)   Non-metallic elements.
(h) Tantalum compounds.         (s)   E/ock fragments.
(i)  Titanium compounds.          (t)   Shells.
(j) Thorium compounds.           (u)  Carbonaceous matter.
(k)  Tungsten compounds.